material and method

Betle leaf's Essential oil Extraction
Betle leaf's essential oil is isolated using steam distillation technique. Prior to the first steam distillation, the betle leaves are cut into small pieces to facilitate the distillation and insulate the essential oil inside the betle leaf. Solvents are used for the distillation. Time required to isolate the essential oil is about 2 hours until the solution in the distillation equipment condenser becomes colorless. The color indicates that the essential oil has been all isolated.
Isolation is separated between water phase and organic phase using liquid-liquid extraction with an organic n-hexane solvent. The extraction is performed 5 times to perfectly separate the essential oil in the water. The essential oil will be mixed with the n-hexane solvent.
The last phase of separation is conducted using a rotary evaporator. The essential oil in n-hexane is separated using the principle of boiling point. The heating process is carried out at approximately 60 to 70°C. N-hexane's boiling point is recorded at 63°C in which it is still in the form of gas; while the essential oil remains in liquid form due to the extremely high boiling point of the volatile oil. The heating process produces two products, namely n-hexane and pure essential oil of betle leaf. The essential oil obtained in this isolation is 4.5 mL with a percentage of 0.9%. This is because the properties of essential oil is volatile, thus, it reduces their products. Volatile chemical compounds have a high vapor pressure at ordinary room temperature. 6 
Extract dilutions
Extract dilutions is conducted using PZ solution (saline), because this solution is deemed to have the same osmotic pressure with the fluid contained in human body. Dilution is done by extracting the essential oil of betle leaf as much as 1 cc, added with 1 cc solution of PZ, then ½ times dilution of the extract concentrated essential oil is obtained. A quarter times, 1/8 times, and 1/16 times dilutions are also conducted to determine the most effective dilution to speed up blood clotting. 6 
separation of plasma from red Blood
Twenty-five cc blood from normal individual is mixed with 3.8% sodium citrate in 9:1 ratio; then, the mixture is put in a tube of blood plasma and made sure it is perfectly blended. The mixture is centrifuged for about 30 minutes at 1500 rpm. Tubes are excluded from clinical centrifuges. At the top of the tube, there is clear yellowish liquid; while at the bottom, red sediment can be seen. The clear liquid, which is called citrate plasma, is then extracted and stored in a refrigerator.
introduction
Indonesia has a tropical climate suitable to grow various medicinal plants, one of them is Betle leaf (Piper betle L.). 1 Indonesian people who live in rural areas particularly use betle leaf to cure various diseases. A part of the leaf is mainly used for some health treatments, such as nosebleed (epistaxis). The leaf is rolled up and put into one's nostrils. 2 Moreover, betle leaves can also be used as a mouthwash. A dried betle leaf can also be used as a traditional medicine, such as cough medicine, drugs, or eye wounds. Betle is a chemical plant which consists of saponins, flavonoids, polyphenols, and essential oil. 3 There is an increase usage of natural materials through a large scale of fabrication. The use of traditional medicine is considered having fewer side effects compared with the chemical drugs and more affordable. 4 Modern drug is widely believed to cause spasm of the bile duct sphincter and impede bile flow; whereas the effect on renal development receives less attention. 5 Meanwhile, hemophilia is a hereditary disorder which is heavily associated with a deficiency or an abnormality of biological factor VIII and factor IX in blood plasma. 6 This genetic disorder affects many people. In Indonesia, the number of hemophiliac was reported at 1,236 people.
The contents of the essential oil in a betle plant are chavicol, eugenol, cineol, and carvacrol. Essential oils functions as antibacterial, antioxidant, antifungal, anti-ulcerogenic, anti-amoebic, anti-inflammatory, antifilarial, anti-microbial, anti-fertility, anti-hyperglycemic, anti-dermatophytid, anti-naceptive, and radioprotective properties. 1 Tuberculosis (TB), which is caused by Mycobacterium tuberculosis, is a highly infectious disease. Its morbidity and mortality continue being a cause of concern. There has been a substantial increase in these last decades in the investigation of medicinal plants to find out their biological efficacies for the treatment of various disorder. In the field of anti-TB agents, several studies on potential medicinal plants have been reported from various parts of the world. Piper nigrum extract, a combination of acetone and ethanol extracts of 50 μg/ml each, was effectively tested against anti-Mycobacterium tuberculosis. 7 The antibacterial activity from the plant is caused by secondary metabolic compounds with phenolic compounds. This study chooses betle plant leaves as the research object, as it is often used as nosebleed cure. 8 This study uses Piper betle L. species from Jajar village, Kediri District, East Java, Indonesia.
On the description above, the researchers look for a new solution by leveraging the existing knowledge which increases the potential betle leaf's essential oil extracts (Piper betle L.) on hemophiliac patients. The purpose of this study is to determine the effects of betle leaf's essential oil on hemophiliac patients in vitro using clotting time method and study of anti-Mycobacterium tuberculosis activity. Citrate plasma of 0.8 ml for each blood group is mixed with 0.2 cc PZ solution, then they are shaken and left for some time to mix. Next, 0.2 cc and 0.2 cc plus CaCl 2 are taken for control solution until the first fiber is formed. The fiber is in the form of white threads called fibrin.
Blood coagulation Experiment using the Essential oil of Betle leaf
The 0.8 cc citrate plasma solution is added to 0.2 cc betle leaf's essential oil extract. After making sure it is blended well, 0.2 cc from the mixed solution is added to 0.2 cc CaCl 2. The researchers then observe and record the freezing time. The same procedures are performed to ½ times, ¼ times, 1/8 times, and 1/16 times dilutions. Citrate plasma uses all blood types. The experiments are performed at 37°C.
anti-Mycobacterium tuberculosis test
Mycobacterium tuberculosis refers to the strain H37Rv. The preparation for medium 7H10 was dissolved with aquadest, then autoclaved in 121°C for 10 minutes. Medium 7H10 is added with essential oil and incubated for 4-3 weeks at 37°C in a CO 2 incubator. The tested essential oil concentrations consist of ½ times dilution, ¼ times dilution, 1/8 times dilution, and 1/16 times dilution.
result and discussion
Blood plasma is the most important [object] in this research, because it consists of plasma proteins which have a big impact on blood clotting. The blood plasma was separated by a mixture of blood centrifuged between normal and 3.8% sodium citrate. This study uses the normal blood group B. Therefore, sodium citrate anticoagulant of 3.8%, which slows down clotting process, is added to make the normal blood to have the same nature with the blood with clotting factor disorders. Although both citrate and heparin are used as anticoagulants during apheresis, citrate is preferred for most exchange procedures because of its safety and effectiveness. 9 The 9:1 (blood to sodium citrate 3.8%) ratio is used for the anticoagulants as an ideal comparison, because the anticoagulation in a greater portion of blood clotting takes longer processing time. 10 The plasma from the reaction above is called citrate plasma ( Figure  The control solution is used as a comparison to the blood clotting process using betle leaf's essential oil. A control solution is considered as successfully made if the color is brownish yellow (Figure 2 ).
Blood clotting test is conducted by mixing the essential oil dilution with plasma citrate in four different reaction tubes. A solution of CaCl 2 is then added into the mixture. The fourth solution is formed in yellow-brown color with different intensities of concentration. The color intensity for the solution concentration of essential oil with ½ times dilution is higher or more concentrated than the essential oil with 1/16 times dilution. This solution results in the same color with the earlier control solution (Figure 3-4) .
Blood clotting mechanism cannot be shown directly in this study, as this study is only conducted in vitro; however, there are some visual data obtained. CaCl 2 solution acts as the activation for prothrombin. The study is conducted at 37°C, matching the temperature of human body. The result of blood clotting test is showed in Table 1. ANOVA test is then performed to analyze the results. A significant difference between four conditions of essential oil is obtained (F-count is recorded at 232.69, greater than the F-table at 4:07). extract possesses the coagulant activity. Blood clotting is a complex procedure which involved numerous factors in the plasma and tissues. Both intrinsic and extrinsic pathways play vital roles. Inhibitors of the blood coagulation affect some factors in blood ( Figure 5 ). 15 The chemical components of betle leaf's essential oil are monoterpenes, sesquiterpenes, alcohols, esters, aldehydes, and phenols. 16 According to Tangkery in 2013, ethanol causes clotting in the blood cells to stick to each other; however, the red blood cells, or erythrocytes, no longer have any forms, because the cell's wall has been destroyed. It is caused by the increase of blood plasma concentration which further escalates plasma fluid into the blood cells. 11
anti-Mycobacterium tuberculosis test
Amidst the emerging drug resistance in infectious diseases field, the use of medicinal plants provides an alternative therapy. Unfortunately, there are limited report on the anti-Mycobacterium tuberculosis in Indonesian medicinal plants. Essential oil from Piper betle L. was shown to have anti-Mycobacterium tuberculosis activity ( Figure 6 ).
The essential oil with 1/2 times dilution concentration demonstrates an inhibitory activity against Mycobacterium tuberculosis. It proves its effectiveness for the inhibited activity of Mycobacterium tuberculosis. Some drops of fungal are shown in the ½ times dilution bottle, however, there are no bacteria showed.
Mycobacterium tuberculosis and fungal are shown in ¼ times dilution, 1/8 times dilution and 1/16 times dilution. Non-active essential oil and activity of Mycobacterium tuberculosis are demonstrated in the lower concentration of the essential oil.
Meanwhile, piperine is an active compound in Piper belte L. extract. In the literature, piperine of 1.0 and 10 μg/ ml showed an up-regulation of IFN-γ and IL-2 production in Mycobacterium tuberculosis. An effective immunestimulant can complement the host cellular immune response by specifically inducing the type 1 (Th-1) response. 17 In According to Table 1 , the frozen blood from each donor was shown in time difference. Normal blood clotting occurs from 3 to 18 minutes. 11 Blood clots occurred because plasma protein prothrombin is changed into thrombin. Thrombin is an enzyme which catalyzes the forming of fibrinogen. It is a soluble protein which changes into fibrin. In a few second, fibrin polymerized a mesh which is composed by some fibrin threads. The thread runs to every direction and forms a net which catches blood element and forms a clot. 12 Based on blood clotting curve of the betle leaf's essential oil, it can be concluded that the higher the concentration is, the faster the blood clotting process takes place. 13 The test results of blood clots increase as the concentration of essential oil increases. The results are as follows: essential oils ½ times dilution for 99.67 seconds; ¼ times dilution for 127 seconds; 1/8 times dilution for 179 seconds; and 1/16 times dilution for 242.67 seconds. This research successfully demonstrates that the essential oil of betle leaf can be used as blood clotting. The betle leaf is known to have antibacterial activity. Staphylococcus aureus' activity was inhibited by betle leaf in 200 mg/ml concentration. The extract is found to significantly reduce acid production of the bacteria. 14 The test above indicates that the piper betle this regard, the key cytokine in mice and humans seems to be gamma interferon (INF-γ) which activates bactericidal effector mechanisms in the mycobacterial host cell, the macrophage. 18 Piperine (1 mg/kg) in mice which are infected with Mycobacterium tuberculosis activates the differentiation of the T cells into Th-1 sub-population (CD4 + /CD8 + subsets). 17 Protective immunity against Mycobacterium tuberculosis requires the generation of cell-mediated immunity. The secretion of Th-1 cytokines by antigen-specific T cells plays an important role in protective granuloma formation and stimulates the antimicrobial activity of the infected macrophages. 19 
conclusion
The dilution of the betle leaf's essential oil extraction at ½ dilution have the most rapid blood clotting effectiveness for hemophilia treatment in vitro. It is caused by the capability of ethanol compound in the betle leaf's extract to yield clotting in blood cells. The blood clot further increases blood plasma concentration and plasma fluid in blood cells. Plasma fluid is an important component for blood clot factor, because it contains prothrombin and fibrinogen. Betle leaf extract provides anti-infection activity, mainly against Mycobacterium tuberculosis. 
